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the fist fiber Surface's. The pressure on. the' area- of owriap is, io ;i first approxima- 
tiiM, the quotient of the surface tension dmded by tfie::r3aius,of iheniffnisciis. As 
evaporation ptoeeeds-, the water film does, mt draw in froni ihe .edges of the over- 
lapped ares, but rather draws site flat surfaces together with an ever4ncreasing 
pressure. By the time liie flat surfaces aia ! ^ti apsrL the pressiire is calculated to 
be J 45 fcPs [2! psi] ; at 10 A .apart, itii i 45,000 kPa [21,000 psii. Making the 
siiine estimation (or round fibers, Catrtpbeif'"'^^ lias calculattid that if ihc diantetex 
of two iound fibers, is 30 {im, and they ate lying paralie] with a common wafer 
Gtintaci in the rdp betvyeen thenK; the press-ure puOing tliera iogetb.e:rwifl be nearly 
620 -kPa [90 psij . In the case of ilie STnalier fibrils with a dsanieter of 2 the 
pressure would be 3700 kPa |S40 psi] /The forces of surfoce iensiori act sir a dJrec- 
iion .normal -to tb« surface of the. sheet resuHing m -r several-fold reihseiiotr in tiiick- 
ns,S5, cDtHpared wiih only a srnall change in afea J'' 

Si.iK^ t.^iiMOJi L' > jDpoitJit iu iii)Ci rtonjin^j 'iKi' El't psf. kce, cisi.t ir^ji. 
poor washing or deilberate addition , of even smaJI amounts of agents, that reduce 
the surftee ienSion vviS! result in a sheet iof low density. This lower detisity is prob- 
ably the mmli of the reduction of contracting forces due to rednced surikce ters- 
siori; however;, it may aiso be the' tesnit of tire prevention of hydrogen bftntiit^g 
resulting frotn the adsorption of surfactant which masks tiie pojaj- groupitig on the 
surfa.ce of the fibers,'^ ilemova! of the sitterflher water by sifbJimaiion si ~6''C 
so thai surfjice tension forces are no longer a factor results in a highiy poroys, bBlky 
sheet of hit-h opacity and low strength due to a reduction in fiber bonding. ''* 

i.yne and Gallay" proved thai the strength at very low solids content was due 
almost i?ritirely to the eflect of surface tension by making sheets of glass fibers, 
which, are norsbonding, Jirsi as with ceiiuiose fibers, the glass fibess were puiled 
together in the thickness direction of the: web, as water is removed , with a remark- 
able increase in density atid a correspondingly sharp increase in. tensile strength, 
Ai ln-n, jcrL'Mi mmJv the \\c\i ot i;hv tlb.' iLidn-d vt .i .i\iri ni KCsfr 
strength, and furtiter rernovai of water caused the tensiie strength to decrease to a 
very iow vtdtte. ynbartten spruce sutfite sheets showed a pJafesu in the development 
.of tensile strength with increasing, solids at about 25 percent soHds, suggesting that 
surface ieo.sioo was dominant tip to that level, while interfiher bonding was devel- 

SiOf^c m Fiber Bofidhio nuriw^ I\'w/Uemi}i 

of Wet Webs 

■Severah stages in fibet bonding take place during the dewatering of wet webs. As 
Hjentioned above, surface tension is the prritcipal factoi' in sheet consolidation in 
the early stages, of dryini «p to a solids content of abont 20 to 25 percent,*'' 
During this period there, is a rapid decrease in ti« caliper of iite wet web as wafer is. 
removed, with increasing, sir intrusion into the web of fiber and water. .As shown in 
,r3gnre 7-!'", the wet-web tenslie-strangth is (rscreasinf -very rapidly up to 25 per- 
cent solids alihaugh tii.e tensile strength achi,eved is still low. The pkteait due to 
reaching the ffiaxhnmn effect of surfaee tension is clearly seet^, hi the, range of 25 
to 'if pc>(.ciit solids depending upon ibe 'vnc ot p.:jp 
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o~ " Jo ^i) ^jjg P'igure Effechjfsolkis content on 

Sositjs !psra80:t! sheet Strength, 

in ttK' ti>v,-siifKt au'j wl}efe ourf^ice k'niion '^npphps Hk pu"-surf hoMi-ig the 
filxt^ tu!_,.nhi'i Eh'j le'iisaiKv to Unnl- jmH likelr io 'ie S!Kiis->ii;il in a j!mp(t.t 
.<!«-, "A tn ti'x' nrohjblv ^uje i! est U.u but 'vijx ipprv'i.ivif^le sEfciijiLh 

«iti-v'h tu i^fctK.n l'u{p iuit'ts. w'Hh a iei^tivelv i<Hv ir.udului .Jiu! lujii dtgree of 

for die iiunic .uu-focs area iin'oived. The much iiigiuT tCEisile sirengih of webs of 
hs'dtm spruce fiber:; in the regiuii of 25 piucent Kijiids, compared with glass fibers, 
'5' conabietit With iK >„i uli'M 1 1 ^!t.,Hei S'ictum Vlso the eioiijjat'oa N!ri-jre,U 
hm !ti iuh'ri ' is (Ttu li pcf! Lcii ot 'he i <n in d ii-fiii h as num' pt^ < i n 
!wjg fiboj; h^h\ togethtt atria.. e tMision bit utibutJc-d thcrefojc titc So 
-i^ide pas; caJi .>j}K-t kiigthw^e, inhibit. J .■•nh' h^ !>K-fion 

0lhe compieteiy wet paper web Just after beirtg formecL coniains water between 
uijf s vind lijsuk < ! tlhe : Thu efft-c; of Mirfuco ten'; on discussed aboxe s, pv. h- 
-.'JVd £h^ ^vatcr tic-t" 1 ^ i iif rt' hav Lt j aiEi t!^^ d .i^cd .i>k ^ n \n>^ i . 
^''-i- V^h>,!i ibi. tiitJ tfh^r \Mtef is nfait\ ur i.ompleLe{\ d".p]iu 1 [\ ait a' tht. 
f^s^wil ofdtitnago O! dt>Jt\c, irtia iniviit-ihti bcnamg bebjjn^. RubeitiOir'' jojuidcts 
sf|e WttTgE mside or the libers to be tepfeseiited by the measurable Itydrodynainie 
VDhjine ^ t 'he tthu v -md to a -unafmn oi the < w olkn MAmm o: i [ e ^eliuh^se 
k iot tt!]')hs,,s i ) m thfMfu ^ II ; hi vit-r k b ik 3 t i Sclim».n 
^y'^.^dsid ti'iei \tJKb pijs A itai imjin.»'>!h''t.*d Ln ilhiilhc ft IjnitiLt Lh'.iiort, on 
ilber surface pius the vuhij-ne of any swollen ot unswoUen tmtcxh] :idsorbed on 
iUQit,^ L.t in'' 0)i ,dor til o t)ijs t.i n,=> w ter of '.^vidii ,4 h , J, ^ 
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t!i ■, ^oiutiir oi w tti Imvtv'-r (.ilmuxI uIuUj j lejv.d i ^^ , n t . 1 

lo d! ctmtsm ,1 dtv top aitJhu h e js st h mm^i Uid.i< ,d 
te mv the liUr ie a 's , ». i d > e ti ikhi .0 ipj.ftv In iK M .^s d j 
f-non iHvA , > true U>i( !• prolaid% i- ih, i > i h n,ht\ u> > < uj v^} ^ i i 
lln ( I \ .tu i "t\\tLj tin iJt.1 disajipvt }i .f lisUi i I F3 i)n ^ t if 

' i I.J s los riL , i!H Uf e^di-'pL b iH wnalu I nu v !n 1 i i t, 

Lii fbc ^^3ik is d. Liibtd b\ i.to e ind S^Jin " The ] jpm^ . h, r> i it o 
rdlev'Kw I' de.unt cfK s, le ^{lerrfii vnu ne t.tni ^l] Js \ rut fo ' ^ 1 i . 

die los 01 ifitraldjei v«tter. 
lo' il msidt ()( I (- f tit, jnd dt'ctu; Tilt., ! 0! K aubi 1 irdrie a 

m R ti r ^tr^ dit-if i! 0 t le uDC \\iK . iv 0 til i.t,Kissei h dSki ni ) jr 
<ias iMja shiirl- nt-,t Ji V ol i s tli Ilea n sh h *t d 
. t< t) .01! a !^ t(. ana! t bo! ded J, dt\ It pft'i.udx J lu*' p . n i,j 
Ji t ansKt-^ <.h uiL.ut o tne ho o^o .n> sed iW ' . v h ^ ,nk 3 d nh < 
<>nPi^^x^ku 11> <;t^dioit du ^tr'ictiiu j dtt nrkd < t>-^ t th i.^w. t< 
deg>.ecoiit.<n d U h ksuji. s \s . uK i n uj , ocnK hoi,. , 
du [ .fk t iiN^s lo.tl du stu, ikiit 111 ,U k f , 1 1, 1 Hi) , 

ol ilu n.viN au' s - . n,^^^n\ n i .>.J! I ^iJcd iu. i the t . inrf . 1i,t>d i>t p 
ik Ihe pjc ! i li <jt€<. td ii.t hri(3(j;ji . d v, dt . ] t u ! i . e< r 



\\Km o.pe. i< .^aiKd in V te 5,10 ai to 1 . m-uhj, t - . n„j . ud n 

V uu ,K4i, n L Mtt ^ktus K I th „u) lie hht , f ^'l . . i . if^ 

w.ti < xoijtiV etu. i i! e d ie,n>!. iu < 'i v ] t Ji,- \u t v t 

i. f1 i Insi vJ.U! } t Loi d s .net. d li t du ' ; J,, vipu ^sKt ooi . ^ no 

^ .rl U.IU t p^pu !M u (t. 1) V a . tud Id ! . 

vtli ,! be VH 5. Jins tiK. s , eb. .1 ^ ep.a ai 11 hu at u tbt 

Hin.. JWtK, of nv * fu. f, UVMVt pjiu^ ib. ,.div. dk 

bt. I. n b< d^.m^nM n> d \ xho i, ti.k i" papvt 1} t\< o \ .-t f s,is , 
li k=«i^ .V ,od 1 jh J . nrtsstxi t< lkh!^.. nd d) u t^a^ vud ot i h i und. i'"* ' 

K>e.diK"d .Oi]opKme^ f , tu' 31KdK.d< < r ..t U t 'HWH u- ,U ^i 

mifi Ji! is Hit e rt ! bsr bond k irenji't h 

tr.URn h 1 ad^ > . . n to p n>d oid U m it U t i . a! v. a r u 
Pino ,v !h. ...iipKtng f(». m ncJducdl oftSLt td tlic. tikti<.kn!; m 
piK li&ht thuitr UEU 1 t tu! ^ Hxe m md, st e igth > , sp , c b.'i 



ir y:nctA fhr ,iR'nul!i pjper^ v.hiJi aje lahei t'uii. iHUtt- Us' dojr noE 'Yem uj 
hiv. ui! rnp« 'iJiH tn.Hn ns. 1 .<>m>onet3£ Itio v' \i-t the snoutija- vuntcju <^t 

'^^''•^ < m pi . u . n t 1 I HUH. \ i„ \K tut a' dun 1 

i 5tiuciio«<: .iv t)p pum.'iy jonds, r.-ibr bond .iU hIhhs jiydrogui 

tAc. pkce <.^t!.^ pipt,( wtndc ftom ceiluki'^e 'ilxis ,ioi j. .^eo,[^. . 

rbsUc 11! ir, vA xch ito n'. ^sit ' >.d h> ranun %j|etH.' l'w^J^ in qi.jtu ua\e h- n,. 
pr.n a n . t.\o >.tiij> ban Si ^^.j bs l- r t m i n , xij. k ^? 

polii roK-i^. I'. >>ot.i Ki !>aru .e.-n ta be .?f a strength c<.mf.kn! with !h.- 
-'<£Of,<;{h <>i o^l^i boRjs gencfjl and die hydrogen huaJ u\ iMjttoLf u Fb.^ * 

app* U (Kt IK a-Mpp^lfi^KS { i W lUn tU il. LH .d<u<. 'I V iVt J SHU I'k h, 

'cs-njo-ns -^h.m'c.>i fE»>rs»onaJ ',unip^ l.iniine piiiru-n -onds,, rono 

whsd) .SI ^ kiiov i> - s, b.iii tn nduvt j.id i.^ .e>-^r^< - Ih^ onum .>{ she 
xv! d KM if b\.l -nvT.d.n s T njt i n. atk . m 'i^ji,,.MK lb, - rdn 
.dua,..e liKss hi ; n^^. > o|s,r_ ..u p«K,bh dat> .-hnost i > ..n,;m o'\3u 
'^e^t iva , .,ui>^ <.,iuhv ,P S'J^O „K othxit r>ta 

ds- ha", ocueSMted iUc p,!pu nu-u uy eum.-^lw. hn uu-tc no',^ scem.^o fi<- !h. 

dn«L,d I X<P Ot Lb.. O g ,vlKb <<,s to. J Jl.j. j„xn PtUO O! Eh.> 
Kt3i>^^ nr In dcu^,en in)j.diij!u >\%t.eji t.^!it)fai.<; i-ii!di,f s 
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40 va reiu •> tin. dOKhn i ern. i tmib.t u* !>>d) >>ri<) pe uti t m\ " 
.'*'^! ii. Jh cXMijIlv hi i^Ul nibittutnn Hf th s 40 per.e-ii !t >w<.\c »>ti v 
jpirnNtoiueU on- kilt wta Pifvn\t m tinmmg i e hb-i iai.c <.iuniv J > 

•>etht-r StUiMi u fLti.nti\, tPii>L> - t, eih w,5vd!iu.- t.dt) lo ^ v K-n Jvdtv,ui 
of subsuttitjoji w;33 2!J ttercent. 

c<n b< lid f ji In tiiiu> i.u es <.t txjvriment'. the tei si.t 'tri'iij^th of stnc'i c>ni t -(tai 
P {trs V ni^Ms.cd niiiie tU papers wett- staked ill ar<\ n( t^e J fo tui^ Jh 
lx}tKh \'e c dKt).>:tet b\ the i . iug\ dt-Es^'t^ vOc nc en s di ue t n . jm'!? 
of ^oLiin U '^a^ ot nc' lit fhv ^LjiMfe ^t,.'!mi ol tK I'qui snjUd pjj. . I 

tht; !. west kiiak 'huigll The icmIk mataft-J tint dst. ta^e^ n tu sK'-h a ^ 
I n'vid b\ s.., idi^; w ^n•^s i\n whidi :3a te l-u>[ tr b\ ' qusuf. li Uk ho. ,m 
itu iKit iJ^ I. .p b}titv k) kiJ!Ti Jt >ihi t'^ i bontl<> n i ruj t oji i nilA niajt 

letv.ee^ tjic tcii-iL vticit^th uj n.-^ soktd ^^■>^t .nd tin, mi ki^su.i] i^. 

dntd . ( f r',ih dnvdM t v^'ngjtu' bin H one? Jie\\ J, t., ord>po > t\jpou 
Hon dttL fuci il iplauug the v\,t<,i wt! eiihe d' ort^anc soHtnt o' -i ) iqu oik 

oi r-s-eo a> e> . <:\ abM tiu>f aui> ot di U t\> T- i hm!.-, d U e u. >. , 

uiti^t tens u I to '-e aMnipmsKd tto u the i lie oj the pola jv a\ tfti Itqt d p 
om ig b.KUlv A methan sm ! ond 'ornuf '>t i, ti^d^udScd Whu^ N>rni«e 
!' !i du UM! ii u i\ ih«, hvu! j\\J > ,>upi i.l fin t.tikt!o e e s .n U e m i 

! oc Eh ^ <.eli«]tx. fih il a cjisea to bt < i ted tov. J the \N..t.3 , id 'i\d ost i 
nimJtd h> su'iic <jI tfr watt-t i ok.nics \s dr\ u^' p eg test's tiK> .i ici^ tc; 
•'i^t. dij." '! u^^(K uatdia ai d o' ti « hvd o Tl > foupv adf < u . 1 I .« s 
t ia\ w om^ Ji',. esiuii^h tt k\divg.ir 1 ud^e tvth .atJi oth.-^ i.die nojt v dh 
v.j.'i , .uteci te A- \\ =tcr ^ rJ«>« ^ ivth wrl ai \ , , fbu o.n. i n. .ina )o>.<. 
lu\-|i SI th i id :!t!ai i ihe papt-i Oie^i c < ^^^ i kid hv h\ . i» -.h ej h,i >cs is >!>i, tm j 
ini pKL.. ^ ! iniv> t d ivi J: 1 tile Uh i,s £t n, t ^ n s;Sk t^o^^ u < iK> t u 
dtM ^- nr sou Mjfi.t H.n) X ae 0, ..n is. t .d tK h%..)Pxx, > mps . , 
vv.idt, un.aul t.n ,niiiti..i tttvuttd e nip'-.jds^ed ilt.md d p\ L,, h t I'kn 
Eict. ut J wnp->l liquo duniit. t eet du nj i li.. < an v t ntiv t ooi. i>3 
"0 d k>r jntjoT 1 t, 3s \ et ! ig >u th. sjn . qu ,„ di 1 ik n i n s \Ui K 
lonpjjrh ids xd^jlij! m .^Ejt.n oi di. i,.Huh 1 )'iU pohrhq.Hs ihc\ . u 
nol de-lAn them tmci tomaa Tlii> i.ond to raiti|: v.usa:itv apputr u U E'u.r. < 
ksi, n onort i 10 di: vll.'^t,^ tsj-} t! c i qmd viiiL die I n d de^t-nci o-i 
pt wti ot I \vu uig hquid i !( J jpcr 1 iu:is.s m a u ..e .utj pk \ v tk ijs entr^ 

Canrt-etr^ >hov.pi tl at ca^ j p'^ ' r -smpk % nh a J.v kt sd. s 
'Nkcs'a ftdLi,\ i< aluiT tj(s<.> 1^ Aiicji V,., ttj water K t- , s k i et cth 
v\ai, .in5ui.ec" fo u-iK 2 3"^ kg v tien 'U^ ravei w i' .ixiUd w di n ahvi akoJtt 
E'^ bik stieri.n! vva^ hiR! er tha ^ ^ 32 1 <. whe i h gbe ik< hoK v t le iist'd t, r , 
tit. thai ol Bt It'"" Lt^i !bes & ? iifar i.^ po ic iLt 



r\jiss,^r' believes 'h.- hydn>Len bniuiinu mU oni> holJ^ fhcis lo^cthci but 
,3JiO holdii 'bi* \ihnU t\ueE]n.t within tiie tlbeii, iht- tn.rfi>tihtils wuinn tlie tibrih, 
■ind (.n'biCiJiiie Inwtifs AiUmi the niicfotibriK. iMmt'x^" also reached the i^u'icju- 
tJ^iSt v-tuiv' tti till [fUvjfibci huiuK m p.ipei is aine .ss iJijE oi the 
irttennuktiik! >^o!Ki' w cdiuloso. However, whers; htiiun is '-ttU pEC&s-nt, injisbng 

F SHE} i.i'uiites ol thi: clKologKai beiumiH t.<i pas icr and uor.! -yppui-ting e jptfi- 
meiEstt. ihii ^tjcsi m Inil-ngi.>n hcnd^ v.hwh jit- d.tifahy nnotu-d in ie<;Knna teEi 
sde strfs% ha., hxEi caniiitO. TIk U>ial number of bv^'uv'' txinJ'^ po's^bii* m \ 
unit vphsnit lit ihf pjp^' l\\>u ik'lAOfk iv cqtidl tci ih fnipiber t>''hvdrf\\{ uroup;, 
::m the e;a!lttl!)s;t!. wiiici?.. cat] be calciibtted knowing the weiglst i>i eeliuinse m. atid 

hydifigcji hudgei, ufigiitatint; U^ni uujrbni.rii.ni o( iboui 0^ ti> per.'ent the 
h>aiO\\! tri'up'" NiAaii ,irnl SiGiEivt igsee, dLjhtiti; intdicr that ){k ltJ.(.liai 
vvfS hi ff!;it("d hi 'dif .TiViUid a iiitty "i' lite i-^'pci WL^b d tTattiyii Bonded = 
(d;i.iti' li I v< t*, '.umI., ui!Ci)!t..i>hdau<J pjpci suii* den^n os" O 3 jidtifiis', 
ffK £i!i vid^d - !. dJO: mO 02^N -iiLt.n i loj im>tv un n*io 1 1! j ipei vuJi 
-iJij-jin •->{ 0^ iiraEii'Ljir^ ffdctiuii linitdtd ~ 0,031 (3,1 peri.etu> In mn^mous 
cottofu.'at'OH iii" th!.^L itEJsrbt'Ei, l^)li^^. MiitJie,, and Ja foC'' nmtmi.d asi ap- 
Pdtdiufi v'Jiioh iiudt thi b'e;'Jvingot eu'h hvdn.gon bond atidibiO The papeE imiie- 
SEit...s ft i'ovnd t 1 ptooucc sounds iiid iIk' uunb^j A' "cUcks ' .vas iii appioia 
m;dt.' d<i-«,t.!tiiiti: 'v\i{b tii? calcuiawd nu-'niier ot <>! iLer hydfoan hoiuK 

Fwrnfl/ SnhibiUty Ihvon' 

Tiie snntkrils hut\vt.t:n die moidvuLu jnEerdCt'uii whiv,b piosnoie hoEidisi^; ,'E)d 
aIi'lIi ..ivt dii a'Kt.> ii Oissnlv H nK^'nt d ii ri EmKejtijE) ui d 
i^e*! .ij \aisd t 'Ly \ h\pDUieoj adVvUjieu b\ Urguhuf*^' i^ntpnsfii th 't teiiahi c 

s-iluok in ftAte> m vejUitts dage;,. tampbcil'*' cMcnded th.Mdci f<^bc.lE^;^ fibers 
^apsxarti! ftiaL the . Jluloi t.i>italhli- . on the .<itt.K.^ ut tJ'e Uhi be*.i>sri. paUfslK 
'MiSboh'ed"' iEi wait.! and m i\m Mate attach ihtin-Jthtj !o Mmd<jr ^i^stalhtt,' 
adjacej t tlbuiN Whd- ni dus ^tate o\x\^ ir i,oiii{i>Ki, thi- .iit kvtdtj ot v.tv^yUite- sr 
efldowtisi wMh A -erEdin treedcm movcEneiit and caa auange tltsmsah'*,,! that 
fhn a=e T>\x\hs\ totiftbej w3te-i u'ai^r is removed, CUik^" supet.'jt.id Eh-it 'he sisik-ce 

v>a "-e I n iti Li i I tu bfn n tonii hua ! t^n tn tub ibt. tirtdct 
fibstiJaa hLi\a uvu dimofssiot^s t i tHt> ^.tdioid;,! but are ancb^ vd u> the ilbci. n 

Ouid dj.Ertejiint'\ Thiib, thcso Obnllj.', \\\mc\\ ue tntnle tip i^i u uti, as iea^t -i^. 
&!Ck a:; rrOulc,^ on .taihte.. Kt ajmosi ji d the^ \yc;>e iii .x-lhndal sohjti.ni The 
^5-g5^t- { adije^ue'iess bet\ pen hh Ilia depend uu tk d£\Te.Mi .nlio.dal Mjht 
iilhty, v^hivh i!. p)._,innib3) itneisely psapoit ^nui lo tiie dopee ot pohtijeiizatioji 

A.' csQidn it aEic hunn elkihisf.^ ;iiati>na' i-tiikuiu tT the ibtttks^ PuMbiy dK 
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jis-iKuh A portion tt tliu ihcon f ihu ddlKskvi c n Oi.^U! >fib v bt. ^ s?;; 

into the Miit^ht, L^ycn r„ Ute uJi"' ^oinpuiicift liieit i ni et*cr s , NOiir ni >i 
>vi<. }->>lymci si'jiji.t iiittt ihc usher poK'n-'i siiik'f < resu!t ot ti;Kv.jhi.' k 
Snhtiijs md\ ph\ m im;n>tuin 'sri 'ti prumoiing the ditfasiotj <j!iJi'i,yu' 1 ^ 

LiitK il etSi"(.! of \'d!e m (.pliuiO MO i,elhtk>s adll.^H>^^ t'J U'fi>l!Jt<> \kkei>/[t> ' 

ur ini tcd tht tiojidtH" iif cf^lMoviu tiher. m tik* . gh! of tht, \'ii\uisl t ruon 
Ht af^iuh tt a<^dii c\fenft<in o p '^beiiE tht,i u ube' buiUbrtL Ihi JsM )s>o<un 

^si bhsUft tni!i,i du cotjr< sUirii^ inlimiKi, ot «, 'n*orraj.bilin 'ollm \ tAi^ 
met.t o, n'otonksi ^tgniciUL across ths. mtf^itat,!, aiid J> tioi n h xtjmv i ^ 'i^ 

upon the 

i ntlij MntKeM<i tit*' rt. corustcrit tiK di'tu^'un h\ puthr^si^. 
iix. p!)t.,i' solubiiio, tnetsrj and fie dulUbKJ.i rik.^>-^ he'p u> ti> una^r^t, ! c ue 

^.tOuk),-^ t)be V \a]j aut form a 'rfi.>)ig sh..t ot'paft^ m ..^tuw t i)(>iip< ki 'vi ju , 
Eibefs ( ^ cd'ulti e <ifTat2 ot veltuluv^ eihet whuh in. partuiiv ^t>h hk n (v5or.\ 
^ ui fotn- .nj!I> stiotu ^'■i^-.'t'- in tht nii-diiiin C^iUiIov 4t,<'jn \m{< 

fvirnt Hnn" '.ni'ft" i>i jj t hoi ".u'cc iJn. tdv s rt. na]h *.oiU-iit> n ih s Ui.]i<u 
vth Ik^'vn ! >K!ih- d levthjtthw. imi -.i udluk -^e dt i .iIsm '^dlpt.^u 
sn >nu papot \ htti X'diu us.^^ js !ht djspf i = «^ iicdujro hei . 'jv. ihf r , f j 
i!:variited the water. 
fi 'i\ thi ^vniiij . tht fiher muIjv/' with nu sua tu in v piv^Mt^ i i m 

Mid'in Ot ihc tbu Mili i^'. ttiiii t ith f \nt^r die iitui v,<, . b u ,ot-k 
it< mtnn te vO)U< u 'hauji 'fiaitn' -ohi'iilsa ' uic u tt^ m . osvt ..r 
b\ diitii M ^cjnnt-i^iv of ttt tiiKiomuit.xik! tisisut iht. ju*.= t, th^ 

iKS)i u)i>hnc will dtptiui tjp< u th^ Uttnu^tn of die m.t. ofuxifv f'vs V'*h>d 
'tJliss. ubt. s thv bondinj, IS ;inm.trj!v hiM\\v«( n%dif'^ U "roups -t-jdjii-'^n* -H, tns, 
si h !\dr n ^oii ci Vtj ji (.Jul !=, t ic il «. pooi? .1 aid 'i-n 
hundro/ 1 ^n.ili but the trtiittii ot v4hih)sr uiia'c papers, ^ho^ tif- i.t.,«:crta s 
other himds eithti ih. pply 'u tht \jn aet Wau txiK* 

'''1. p t.i.«,dt tg f! fo'-ie. !eci.d tu d . ^ >iJt m i iii it hn oi re!U= t st { >. 

p,udai.v. Hi ei H> bbtf hinjciiiip. J'i dciitnie^! tht ii>vio;>hdi. nsiua thsi 

iihpr UT atf^ irtu tht ( I'jusjqiit ii* afihtj U> tinnhsduigrn hojbj T.i pas. 
h'-'mii.elkjk>sK m tuu\ js tivoiahle to itbt- hMndin^ 111 fha) > unpiuvts thi a-nta't 

>f ad^ t; an h\ dri.txrUoTitJiuinv' ■,!] ulps it is <utotTn.sii\.' ti' !,t. tjsjae tin ef - ' 
j( tetttrt Kt. H tu > It mdst, ^\}r ch ur .c-s -j- Me v.lhdn k fth. 
asuli 1 I dd^oft'tu siiti'iT.'tt.es or as she "esuit ot theniual J-foddti. ttoi 



drojcyl group on cellulose is as hydropliilic as tlie iivdroxvi uroup ih- wn>-i -tf 
onhe libers ^n±the strength, oftte paper made ftom to Is Ho-i impaire.^ 
Walecka.^ usm/caihoxj nieilulate.i h«!t(.ri coUnn sag puJr> fmind thst fin' aUmn 
ot !he {jbcE. tor waiec was incrtMsed and thai papers HKide irum ihc c:iThnxymHh- 
htiA Jicn u'u. u . ni!u Uku tne ten 1 W .le.k. dehb.. <t.K nnitn! -i.e J^^ , 
at- substitmiDij to a hv&l that would not destrov She integrjiv fif She ilbe^-s hoi 
raakf then, coiripietdy soluble, substituting abnm f, percent or ,,f he hydVaxv' 
groups: with carbosynsetity! ceihslose. Tbe carboxyrneibvktion did tmi accwmi- 
ibnnK ibiAo^i t| ^ fbcj sfkl liit.t v s ime dJ^s ihi'v n ihe Mrrr <\n 'i \i, 
lo.v^sE d.^ e.s at 4.: .nfuu>n I Iv » wuud th stLnt j uNc.iH.t rtsll'-.e 
ordy wun sBdium sait of llie carboxynrethyi cellubse fibers, W]ien ;d inn or srid vi-i.<-^ 
>dd<d in.luplyi .t),! t.-WisdPcru<sci tnodu .t! ,uti m, t. vi^kw 
Tile process of Jismical pulping introduces iiv'dr&]xhibc groups intn the a'Jiidose 
L^ptUdlh .atl o M i groups . li.n ! ^ , gum< s a ^ mtcMl i i nr. vJ^. o 
t't>: pt.ipt 5 ihe mflucn„t u ..y, .,»u. woup<. o , iht pruj . U., . i u ^bl^iJuV ^ 
bidividd pulp h-s bti.'.^ isKi>ed bv }"k^!,oji lEui Sto<;viam Iru ethx* nt.n be ' 
!i 3 1, ] utUi b\ i . iiv a n, I. i t,H>t { > thusii l » t b\ hi -n, |, 

tK est.Uu uon W,en d . bi do b^ .su^u ./.rt/piopr: 

lene yxide, under conditiuni bdieved to catise no odrer chatige:.; lire remhmu n-ie, : 
Mi.nr md^unei d aum. un. r I ...» o . » ^ „uutn f : 

bunds . njdthu ^n. . udi ifi. i el nut d r! tuhi t huo 1h> Kb ^ , « : 

r.iU,otis ftc.e mad. be.^,sc:r. eMo.ric.ition oeUn? .tiu .^ne u ft inn.- fjpu p op„!. : 
tK^ve. imp rui > i je e^b iu>^(,vsojs. n d .o.^joair U k , : 
.e )sd ttpnab kn-d ! ih , itbd, m . ^« i ,r uks. h ,s . , n vi ■ T ! , 4 ! 

ba-ijs tin, f.tudif J pjfp, prtuKatd rupprs th.it were , m st enctn The rma.n- : 
tudv ui JiftCK'i dcctvd'cd , s die a Tjoi.nf of 'tt'nn n !netea<,t rh.-.tt,!f' ■ ■ 
reOtied puip aEway& raised die ffeeness and decreased the wstei-refernion va! ■ 

The discussion above indicates that the chemical nature of the fiber surface is of ^ 
great m!, H.ji^ toh.-dir!> pjt.i'Ja!!\ lu u,boM? "oips v<Hh<>C ^ 
CM] 0 !•> 3d.n-bed Mfr.urtct^ n\ du^ni,r,d .uh ituuon U ^UHsp^ m ,'u-,Ee^"^ ^ 
i^^^ hdiopidi Jasactc, [la' HibK.t at du ddd^et.to rhcjra> n.xhb.'.uVnr >V 
.di tio ,1bus i.M pare. navn. 1. . ] rg. .^e Foj nan.ph p^petsau - 



i^etyladoii crs cy^usoethyiatit: 



1 



ating -properi 



have Been made to- preserve the essential streaath propei 

h^«^. 'nuddl..npnam atth,>,.P.t,rne t^.,M.Uo ,tu,.^, Jas^ra. hu) ■ 
Dy sgmg and heirt .-"' 



'le tmpo>u,n! uator. unoivcd in fibei bn-uimt. att r'u area of the tih^ol 
contiicf, the ftumber of iionds witiiin the area, of cantacl, and the ^'tvvih \ 
ch bond Conventiojial methods of testing die sttengjh of pap^r d.s ni 
s the- bonds thenwelves, mudr less: distinguish thsi above- factors, althfu"?-. i^f.sfinf- : 
d oUm tieatniejun vAndi mcfeasc the tensile and humm^ strcnc;! . • 



